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1 . I ii Ion nationalism, networks, and the 
network society: a theoretical blueprint 

Manuel Castells 



NETWORKS, SOCIETY, AND COMMUNICATION 
TECHNOLOGY 

A network society is a society whose social structure is made of networks 
powered by microelectronics-based information and communication technolo- 
gies. By social structure, I understand the organizational arrangements of 
humans in relations of production, consumption, reproduction, experience, 
and power expressed in meaningful communication coded by culture. A 
network is a set of interconnected nodes. A node is the point where the curve 
intersects itself. A network has no center, just nodes. Nodes may be of varying 
relevance for the network. Nodes increase their importance for the network by 
absorbing more relevant information, and processing it more efficiently. The 
relative importance of a node does not stem from its specific features but from 
its ability to contribute to the network's goals. However, all nodes of a network 
are necessary for the network's performance. When nodes become redundant 
or useless, networks tend to reconfigure themselves, deleting some nodes, and 
adding new ones. Nodes only exist and function as components of networks. 
The network is the unit, not the node. 

"Communication networks are the patterns of contact that are created by 
flows of messages among communicators through time and space" (Monge 
and Contractor, 2003: 39). So, networks process flows. Flows are streams of 
information between nodes circulating through the channels of connection 
between nodes. A network is defined by the program that assigns the network 

ill y.nil llll'l ill I J" 0 

include valuation of performance and criteria for success or failure. To alter 
the outcomes of the network, a new program (a set of compatible codes) will 
have to be installed in the network - from outside the network. Networks 
cooperate or compete with each other. Cooperation is based on the ability to 
communicate between networks. This ability depends on the existence of 
codes of translation and inter-operability between the networks (protocols of 
communication), and on access to connection points (switches). Competition 
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4 pi ndl -n thf ai.jlih to outperform Othtr networks by superior efficiency in 
psfforwini i 0i In cooperation capacity, < lofnpstition may also take a destrue 
liVi tefft! by ilirupting the switches of competing networks and/or interfering 
with Hit n communication protocols. 

Networks work on a binary logic; inclusion/exclusion. Within the network, 
rtiitance between nodes tends to zero, as networks follow the logic of small 
worlds' properties: they are able to connect to the entire network and commu- 
nicated networks from any node in the network by sharing protocols of 
communication. Between nodes in the network and those outside the network 
distance is infinite, since there is no access unless the program of the network 
v. changed. Thus, networks are self-reconfigurable, complex structures of 
I ommunication that ensure, at the same time, unity of purpose and flexibility 
..I its execution by the capacity to adapt to the operating environment. 

Ni l works, however, are not specific to twenty -first century societies or, for 
that matter, to human organization. Networks constitute the fundamental 
pattern of life, of all kinds of life. As Fritjof Capra writes "the network is a 
pattern that is common to all life. Wherever we see life, we see networks" 
1 °). In social life, social networks analysts have for a long time investi- 
§ated the dynamic of social networks at the heart of social interaction and the 
production of meaning, leading to the formulation of a systematic theory of 
I ommunication networks (Monge and Contractor, 2003). Furthermore, in 
lei ins of social structure, archaeologists and historians of antiquity have force- 
hilly reminded us that the historical record shows the pervasiveness and rele- 
vance of networks as the backbone of societies, thousands of years ago, in the 
most advanced ancient civilizations in several regions of the planet. Indeed, if 
we transfer the notion of globalization to the geography of the ancient world, 
IS determined by available transportation technologies, there was globaliza- 
tion of a sort in antiquity, as societies depended for their livelihood, resources, 
fiild power on the connectivity of their main activities to networks transcend- 
ing the limits of their locality (La Bianca, forthcoming). 

I'liis observation of the actual historical record runs counter to the predomi- 
nant vision of the evolution of society that has focused on a different type of orga- 
iii/.ii ion: hierarchical bureaucracies based on the vertical integration of resources 
tad subjects as the expression of the organized power of a social elite, legitimized 
u,. 'iiy i^QlQ oy a n d reli gion This i3 to 3o mc extent a d iot ortc d vioi on no hiot ori ca l 
Hid social analysis has been built, more often than not, on ethnocentrism and 
apology mlher than on the scholarly investigation of the complexity of a multi- 
cultural world. But the relative indifference of our historical representation to the 
Importance of networks in the structure and dynamics of society may also be 
[in] ©d to (he actual subordination of these networks to the logic of vertical orga- 
iu/al u >!»•. whose power was inscribed in the institutions of society and distributed 
m one directional flows of information and resources (Colas, 1992). 
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My hypothecs far the hiitciriiil lypsrioHty of vsriigiUhtsfifihiiii of§i 
niiltiiii ovif networks is that th§ Bilweritsd farm of social organization 
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ity, adaptability, and §§lf*r§§©nfi|uring mpmily, Vet, beyond a certain 
threshold of stee, complexity, and volumi of exchange, th©y become less 
affld$nt than vertically organised command and control structural, un4§r 
the conditions oj pre electronic communication technology (Mokyr, 1990) 
Ye-,, wmd poweied vessels could build sea-crossing, and even traftioeeanii 

nelwoiks ol Imde and eonqnesL And horse riding emissarie 01 fiSt-fUnniHg 
miiliflgeri could maintain communication from the center lo the periphery 
of vast territorial empires, But the time Lag of the feedback loop In thi 
communication process was such that the logic of the system amounted to n 
one-way flow of information and inst ruction. Undft such condition!, 
nelwoiks were an extension of power concentrated at the top of the verlie;d 
organizations that shaped the history of humankind: states, religious appara- 
tuses, war lords, armies, bureaucracies, and their subordinates in charge oi 
production, trade, and culture. 

The ability of networks to introduce new actors and new contents in the 
process of social organization, with relative independence of the power 
Centers, increased over time with technological change, and, more precisely, 
with the evolution of communication technologies. This was particularly the 
ease with the possibility of relying on a distributed energy network that char- 
acterized the advent of the industrial revolution: railways, ocean liners, and 
the telegraph constituted the first infrastructure for a quasi-global network 
with self -reconfiguring capacity. However, industrial society (both in its 
capitalist and its statist versions) was predominantly structured around large 
scale, vertical production organizations and extremely hierarchical state- 
apparatuses, in some instances evolving into totalitarian systems. This is to 
say that early, electrically based communication technologies were not 
powerful enough to equip networks with autonomy in all their nodes, as this 
autonomy would have required multidirectionality and a continuous flow of 
interactive information processing. But it also means that the availability of 
proper technology is a necessary, but not sufficient condition for the trans- 

C C -.1 t .1 .4 ■■' T,. ... , ,1 ,1 4-U- - — — A ' *■' s~y — n f>f 

mature industrial society that autonomous projects of organizational 
networking could emerge. When they did, they could use the potential of 
microelectronics-based communication technologies. 

Networks became the most efficient organizational form as a result of 
three major features of networks that benefited from the new technological 
environment: flexibility, scalability, and survivability. 
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mi ni f i. keeping their goals while chi Bfiflf ftl li uomponents. They go 
ai,.un«i hu i [fij paints in * ommunit tttefl hannt 1 ,,! Rnd ww eonnst 
Item, 

* |i uUMUty Q i W expand m In ink tn ltl€ with Uttli disruption, 

• Survivability: because they have no center, and can operate in a wide 
range of configurations, networks i M reiln attars on thru nodes and 
i ncliN bei ausi thi codes oi the network we < villained in multiple nodes 
1 1 ! if i in reproduce toe instructions and find new ways to perform. So, 
©nly thi phyiit a] ability to desttoy die connecting points can eliminate 
th© network. 

I [hi < ore o! the leehnological change that unleashed the power of networks 
1 |hi transformation oi information and communication technologies, based 
m ih. rni< roelet tronics revolution that took place in the 1940s and 1950s. It 
. DRitituted the foundation of a new technological paradigm, consolidated in the 
|9 n ; mainly m the \ Inited States, and rapidly diffused throughout the world, 
n i.. ring in wlutt I have characterized, descriptively, as the information age. 

William Mitchell, in an important and well-documented book (Mitchell, 
1003), has retraced the evolving logic of information and communication 

i. ■ inn ill >gy throughout history as a process of expansion and augmentation of 
thl human body and the human mind; a process that, in the early twenty-first 
, i ntury, is < haracterized by the explosion of portable machines that provide 
Ubk)uin.iis wireless communication and computing capacity. This enables 

■ m iiil units (individuals or organizations) to interact anywhere, anytime, while 
i ,„■■ mm a support infrastructure that manages material resources in a distrib- 
uted Information power grid. With the advent of nanotechnology and the 
. onvergence between microelectronics and biological processes and materials, 

ii. r boundaries between human life and machine life are blurred, so that 
■r, tworki extend their interaction from our inner self to the whole realm of 
human activity, transcending barriers of time and space. Neither Mitchell nor 
l InJIlge in science fiction scenarios as a substitute for analysis of the teefmo- 
io< lal transformation process. But it is essential, precisely for the sake of 
malj i to emphasize the role of technology in the process of social transfor- 
mation, particularly wnen we consiuei mc ccoum tcwimoiugj oi uui mxi^, 
i ommunication technology, which relates to the heart of the specificity of the 
human gpe< ies conscious, meaningful communication (Capra, 1996, 2002). 

It is because of available electronic information and communication tech- 
nologies thai the network society can deploy itself fully, transcending the 
In itnrii al limits of networks as forms of social organization and interaction, 
ihr, approach is different from the conceptual framework that defines our 
ioi ieties as information or knowledge societies. To be blunt, I believe that this 
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The rtason, v#ry simply, is that, as far as we yan trust the histoi it «l fit ord, 
all known societies are based on Information and knowledge as the source of 
power, wealth, and meaning (Mokyr, 1990; Mazlish, 1993). Information has 
m\ nun h valui pet Be without toe knowledge to recombine it for a purpose, 
n.i i nowledgi is, oi course, relative to each culture and society. So, knowl- 
i )i metallurgy or the technology of sailing or Roman law were the essen- 
i. ,i incur, ol inhumation and knowledge on which military power, 
administrative efficiency, (he control of resources, and, ultimately, wealth and 
ihr rules for its distribution were based. So, if information and knowledge are 
dh key factors for power and wealth in all societies, it is misleading to 
j Conceptualize our society as such, even if, for the practical reason of making 
j ommunication easier, I gave in to the fashion of the times in my labels by 
i haracterizing our historical period as the "information age." What we actu- 
ally mean, and what I always meant, is that our society is characterized by the 
power embedded in information technology, at the heart of an entirely new 
technological paradigm, which I called informationalism. Yet printing is also 
§ most important information technology, and it has been around for quite a 
While, particularly in China. And we do not usually consider the post-printing 
Societies as information societies. 

So, what is actually new, both technologically and socially, is a society built 
around microelectronics-based information technologies. To which I add 
biological technologies based on genetic engineering, as they also refer to the 
* lecoding and recoding of the information of living matter. Furthermore, infor- 
mation technologies can be more properly labeled as communication tech- 
nologies, since information that is not communicated ceases to be relevant. 
The early emphasis on information technology, semantically separated from 
communication, reflected, in fact, the logic of stand-alone electronic devices 
and computers. This is outdated, at least since the deployment of the Arpanet, 
more than three decades ago. It is also a reflection of the division of the world 
of communication technology between computers, telecommunications, and 
the broadcast media. Again, this is a distinction that has a relative justification 
in the business and institutions that organize each domain, but is senseless in 
^^ninm^ol t^rmc Thnc what k <;nerifir to onr world is the extension and 
augmentation of the body and mind of human subjects in networks of interac- 
tion powered by microelectronics-based, software-operated, communication 
technologies. These technologies are increasingly diffused throughout the 
entire realm of human activity by growing miniaturization. They are converg- 
ing with new genetic engineering technologies able to reprogram the commu- 
nication networks of living matter. It is on this basis that a new social structure 
is expanding as the foundation of our society: the network society. 



INFORM AT10NAL1SM; THE TliCHNOI ( M 111 41 
PARADIGM OF THE NETWORK SOCIETY 

T^hnology, undsnteod m material eulture, Is i fundimtntal dimension of 

N oi ia) strut lure and sot ml i Imnpr (l ist hri, \^>: I L 1 ) In hnolopy is usually 
diflnid ii the use of scientific knowledge to set proeedures for performance 
m § pgproduelbli mannei k evoivei In Interaction with ethei dimemions of 

.... lity, bul Ii hfti iti own dynamics, linked l<» I he conditions of scientific 
din OVtry, technological innovation, and application and diffusion in society at 
l|j p Technological systems evolve incrementally, but this evolution is punc- 
htited by major discontinuities, as Stephen J. Gould (1980) has convincingly 
Mgmd foi the history of life. These discontinuities are marked by technology 
, ul involutions that usher in a new technological paradigm. The notion ofpara- 
.Ml in w as proposed by Thomas Kuhn (1962) to explain the transformation of 
kliewlfdge by scientific revolutions, and imported into the social and 

r.ut formations of technology by Christopher Freeman (1982) and 

I . 1 1 ini.i Perez (1983). A paradigm is a conceptual pattern that sets the stan- 
dards tui performance. It integrates discoveries into a coherent system of rela- 
tionships characterized by its synergy; that is, by the added value of the system 
vi i I Yi its individual components. A technological paradigm organizes a 
...... * )t technological discoveries around a nucleus and a system of relation- 

Nhip.H thai enhance the performance of each specific technology. 

Into! [nationalism is the technological paradigm that constitutes the mater- 
ial basis of early twenty-first century societies. Over the last quarter of the 
twentieth century of the Common Era it replaced and subsumed industrialism 
a*, the dominant technological paradigm. Industrialism, associated with the 
Industrial revolution, is a paradigm characterized by the systemic organization 
ol technologies based on the capacity to generate and distribute energy by 
human-made machines without depending on the natural environment - albeit 
they use natural resources as an input for the generation of energy. Energy is 
I primary resource for all activities, and by transforming energy generation, 
a nil the ability to distribute it to any location and to portable applications, 
humankind became able to increase its power over nature, taking charge of the 
« onditions for its own existence (not necessarily a good thing, as the historical 

recoro oi me ivveimcui-cciiiui^ sauwa;. muunu uiw uiiwigj uuuluj ui mt 

Industrial revolution, technologies clustered and converged in various fields, 
to. m i hemical engineering and metallurgy to transportation, telecommunica- 
tions, and, ultimately, life sciences and their applications. 

\ similar structuration of scientific knowledge and technological innova- 
tion li taking place under the new paradigm of informationalism. To be sure, 
Industrialism does not disappear. It is subsumed by informationalism. 
Informationalism presupposes industrialism, as energy, and its associated 
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infMrmatiotittlism Is i f§yhnp!©§iefll paradigm hm?i\ on the augmentation oi 
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n##ring 5 C©mput§rs and digital eammunUmtiong mt Ihi mmi riifsst - ipel 
mm of this revolution, Indtid, mierosltetronlei, software, eompulation, 
toliGommunicationi, and digital communication as a whole, are all eompo- 
Hint! §f thi §am§ integrattd system, Thus, in strict terms, the paradigm should 
i • lilt d "r\n in inioimAttoni] < omniunicationaliHm." Reasons oi « lart^ 
a...j it enomy suggest, however, that it is batter to keep the concept ©1 lata 
rnitionaiiim, as it is already widely employed and resonates in close parallel 
l§ [nduitfiaHsm Ai information and communication are tin- moil fundafntu 
hit dimensions oi human activity and organization, § revolutionary change in 
thi materia] conditions of then performance effect! the entire realm oi human 
i tivitv 

However, what is specif ic to this new system of information and commu 
nit ation technologies that sets it apart from historical experience? I propoii 
thai what makes this paradigm unique in relation to previous historical devel 
©pm©ntl ol information and communication technologies (such as printing,, 
ill. telegraph, or the non-digital telephone) are, in essence, three major, 
dmtin* live features of (he technologies at the heart of the system: 

• their self-expanding processing and communicating capacity in terms of 
volume, complexity, and speed; 

• their ability to recombine on the basis of digitization and recurrent 
communication; 

• their distributing flexibility through interactive, digitized networking. 

Let me elaborate on these features. I will do it separately for the two funda- 
mental, and originally distinct, fields - digital electronics and genetic engi- 
neering - before considering their interaction. 

Digital electronics technologies allow for an historically unprecedented 
increase in the capacity to process information, not only in the volume of 
information, but in the complexity of the operations involved, and in the speed 

of ni -or^cQitKT inrlnHincT ttip cthpipHI nf pommiiniratinn Wnwpvpr bnw mi"'' 1 IS 

much more" compared with previous information-processing technologies? 
How do we know that there is a revolution characterized by a giant leap 
forward in processing capacity? 

One factor in the answer to this fundamental question is empirical. The 
history of electronics information and communication technologies in the past 
three decades shows an exponential increase in processing power, coupled 
with an equally dramatic decrease in the cost per operation, precisely the mark 
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But I advance the hypcuh.-.r. thai there Is something elie, noi only quanta 
titlvi but qualitative: the capacity of theie technologies to self-expand their 
pfoetssing power because of their recurrent, communicative ability. This is 
lieiusi oi the continuous feedback effect on ii-chnological^nnovaiion 
vuuUn id by the knowledge generated with the help of these technologies, in 
ethi i wordi, theie technologies hold emergenl properties; that is» the ability to 
A rtvi new, unforeseen processes of innovation by their endless reconfigure 
lion I Johnson, 2001). This is a risky hypothesis because processing power may 
itn.l ihr physical limits to the further integration of microchips, and the 
BOmplexity of i in worked computation may overwhelm the programming 
[u.un ..I software developers under the conditions of proprietary software. 
However, every doomsday prediction of the limits of integration has been 
billed by manufacturing research. Continuing research into biological materi- 
>' md other new materials, may yield new possibilities, including chemically 
pr©< eased DNA-chips. Open source software is overcoming the barriers of 
6§< hnological oligopoly and unleashing waves of new applications and devel- 

I ipmenl breakthroughs, in an increasing virtuous circle created by thousands of 
frii programmers networked around the world. And, most significantly, the 
networking capacity of distributed processing power and software develop- 
ment escapes the limits of stand-alone machines, and creates a global, digi- 
Eited system of human-machine interaction, always ready for action. 

Thus, a formal version of the hypothesis presented above is the following: 
in the first three decades of the information and communication technology 
revolution we have observed the self-generated, expansive capacity of new 
limnologies to process information; current limits of integration, program- 
ming and networking capacity are likely to be superseded by new waves of 
mum ation in the making; and if and when the limits of the processing power 

ol 1 hese (eehnnlocnpQ arp rpi\rhp>r\ i nwr t^Hhriniloo^^l r»QrciHh*mm ttmIII 

tinder forms and with technologies that we cannot imagine today, except in 

II ience fiction scenarios, or in the innovative dreams of the usual suspects. 
Secondly, digital technologies are also characterized by their ability to 

recombine information on the basis of recurrent, interactive communication. 
This is what I call the hypertext, in the tradition of Ted Nelson and Tim 
lerners-Lee. One of the key contributions of the Internet is its potential abil- 
■ f v to link up everything digital from everywhere and to recombine it. Indeed, 
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pyMph in a \nuw sri and information provider, connected to an e-mail system. 
NiMH shaipti an oration »<> ihi political agora of the anti-globalization 
.... nt : ami in joint engineering ol networked corporate labs, the Internet 
ji j...: I i . in , mump, a medium of interactive communication beyond the cute, 
in i lelevani piaetii e ol ( hat rooms (increasingly made obsolete by 
i - an.i < >thi*i v. m l. /, inslanl communication systems). The added value of 
)hi inh run mri oihn communication media is its capacity to recombine in 
n nmr information products and information processes to generate a new 
nHpui \\hi< ii is immediately processed in the Net, in an endless process of 
phuhn tion <>| information, communication, and feedback in real time or 
i n hnu (TasteHs, 2001). This is crucial because recombination is the 
if iyii r ol innovation, and innovation is at the root of economic productivity, 
ultunil i reativity, and political power-making. Indeed, while the generation of 
1 ni iwledge always required the application of theory to recombined infor- 
mal i< *n the ability to experiment in real time with the results of the recombi- 
natli in, coming from a multiplicity of sources, considerably extends the realm 
• •! i nowledgc generation. It also allows increasing connections between differ- 
I ni f it his of knowledge and their applications - precisely the source of knowl- 
•!••• innovation in Kuhn's theory of scientific revolutions. 

The third feature of new information and communication technologies is 
i Ik n flexibility, which allows the distribution of processing power in various 
I pntexts and applications, such as business firms, military units, the media, 
public services (such as health or distance education), political activity, and 
personal interaction. Software developments, such as Java and Jini languages, 
powered the distributive networks. And wireless communications made the 
multiplication of points of communication possible almost at the level of each 
individual - except, of course, for the majority of the population of the planet 
on the other side of the digital divide, a major social issue to which I will 
i elm n in my analysis of the network society. So, it is not only a matter of the 
Uensity of the communication network, but also of its flexibility, and of its 
lability to be integrated in all the sites and contexts of the human environment. 

devices create continuous fields of presence that may extend throughout build- 
ings, outdoors, and into public space as well as private. This has profound 
implications for the locations and spatial distributions of all human activities 
that depend, in some way, upon access to information." It is this spatial trans- 
formation that I have tried to capture under the concept of the space of flows, 
which interacts with the traditional space of places, so that the new spatial 
structure associated with informationalism, is not placeless, but is made up of 
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thi possihtltty of reconfiguring the network according to their needs, desires, 
mi projects. Yet (and this is fundamental) 111! m enflprfn| eapadty foi §& h 
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I will elaborate more succinctly on the second component of the informa- 
toa and communication technology revolution f#«#fte engineering, I 
oonsider its potential consequences as more far reaching thanihosc already 
Ifldui id by the digital revolution in ilu- i ■ imr and dynamies of society. This 
ll b©( luse it affects the programs of life, and therefore the basis of our exis- 
h m i However, its effects have been less dil l used throughout the entire social 
mi* lure because of the nature of its Implications which have led to institu- 
tional lesisianee lo (heir application; and also because its true breakthroughs 
required further advancements in the digital revolution, whose technologies 
m essential for the qualitative development of biological research (as was 
shown by Mir decisive role played by massive, parallel computing in the elab- 
Oration ol the Human Genome Project). 

While genetic engineering is often considered as an independent process 
111,111 die information technology revolution, it is not. First, from an analytical 
perspective, these technologies are obviously information technologies, 
f©( used on the decoding and actual reprogramming of DNA, the code of living 
matter. And since biologists know that cells do not work in isolation, the real 

< nr is lo understand their networks of communication. Thus, genetic engi- 
000] ing is both an information and a communication technology, very much as 
d ir.it ai electronics. 

Seeondly, there is a direct, methodological connection between the two 
evolutions. Computer models, and computing power, are the tools of trade in 
|0netic engineering nowadays, so that microbiologists, bio-engineers, electri- 

< ,il engineers, chemical engineers, and computer scientists are all essential 
©disponents of the daring teams attempting to unearth the secrets of life - and 
in some cases to play God. On the other hand, bio-chips and DNA-based 
ehemieallv operated eomnntinp nroee<;<;p« arp tbp fnnnHatinne of o n^w form 
ot digital processing and molecular electronics, leading the way to the diffu- 
sion of nanotechnology, and, eventually, to the spread of nanobots, in a whole 
range of applications, including the repair and maintenance of the human 
body. 

Thirdly, there is a theoretical convergence between the two technological 
lildg around the analytical paradigm based on networking, complexity, self- 
Brganization, and emergent properties, as illustrated some time ago by the 
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mm speyiflg, the existence of the Human Genome Map, and, increasingly, of 
gimaji nutp'i of specific parts of our body, as well as of a number of species 
uh pi i( = 1 1 uses the possibility oi cumulative knowledge in the field of 
piiguieerlng, leading to the understanding of proc esses that were 
\w i nnd the iralm of observation, In other words, better targeted, new, mean- 
u! • i nun mis become possible as knowledge progresses and fills the 
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li i ondly, the recombining ability of genetic engineering technologies is 
pjtii »1, as it is in the uses of digital communication and information process- 
us | a si generation of genetic engineering applications largely failed 
hi ui .» eells were manipulated as isolated entities, without a full understand- 
ing pi their context, and of their place in the networks of life. Research has 
hown (hat cells are defined in their function by their relationship to others, 
i hell 1 >N A structure is meaningless outside the context of their specific inter- 
i dons, So, interacting networks of cells, communicating through their codes, 
I ither than isolated sets of instructions, are the object of genetic recombination 
Ittategies. Emergent properties are associated with networks of genes, and are 
Identified by simulation models, only later validated by clinical experiments. 

Finally, the promise of genetic engineering is precisely its ability to repro- 
pjam different codes and their protocols of communication in different areas 
of different bodies (or systems) of different species. Transgenic research and 
s(d (" regenerative processes in living organisms are the frontiers of genetic 
engineering. Genetic drugs, which will at some time be delivered by nanotech- 
nology -produced devices, are intended to induce in the body the capability of 
self-programming by living organisms: this is the ultimate expression of 
distributed information-processing power by communication networks. 

It was on the foundations of informationalism that the network society 
gradually emerged as a new form of social organization of human activity in 
the last lap of the twentieth century. Without the capacity provided by this new 

as industrial society could not fully expand without the use of electricity. But 
the network society was not the consequence of the technological revolution. 
Rather, it was the serendipitous coincidence, in a particular time and space, of 
economic, social, political, and cultural factors that led to the emergence of 
new forms of social organization which, when they had the historical chance 
of harnessing the power of informationalism, prevailed and expanded. So, I 
now turn, succinctly, to the genesis of the network society. 
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Uwvy new Muial structure has its awn pntiii, iip§nd§nt on spatiottmporal 
contests. Naturilly, thtrs ii i r§liti§nihip bilw§§n ih§ historical pm su ©I 
production of i givtn loeial itrueturt and iti ehiracteritittes. Itowsw, H li 
p@iilM§ to aualyn this social structure m a givtn, without considering In 
ditiil th§ procisiii that led to Its formation. In fact, this Is th© option taken in 
Mi - hapttr, which is feousid on the theory oi tin- netwert i@i my mths than 
on Its history, Nonetheless, 1 will summarize some of the analysis of the gene- 
ili <»f <iu network society, presented tn my taite writings (Castellf, 2000b, 
<ih on© specii k purpose: to dispel the notion ttiat eithe^echnology or 
■-«» ial evolution led inevitably to (he network society, as the later incarnation 
<<i modernity, in die form of postmodernity, or as the information/knowledge 
10i Ieiv as ;i nalural outcome in the long evolution of the human species. We 
have ample evidence that there is no predetermined sense of history, and that 
§V§ry age and every power claims ethnocentrically and historocentrically its 
right to be the supreme stage of human evolution. What we observe through- 
3111 history is that different forms of society come and go by accident, internal 
H! destruction, serendipitous creation, or, more often, as the outcome of 
lv undetermined social struggles. 

True, there has been a long-term trend toward technological development that 
has ini leased the mental power of humankind over its environment. But the jury 
la Still out on the outcome of such a process measured in terms of progress, 
unless we consider as minor issues the highly rational process of mass murder 
ih.il led to the Holocaust, the management of large-scale incarceration that 
created gulags out of the hopes for workers' liberation, the nuclear destruction 
Of Hiroshima and Nagasaki to finish off an already vanquished nation, or the 
Spread of AIDS in Africa while pharmaceutical companies and their parent 
governments discuss payment for their intellectual property rights. 

And, to remain in the realm of analysis, nothing predetermined the trajec- 
tory taken by the information and communication technology revolution. 
Fjjrsonal computers were not in the mind of governments and corporations at 
i he onset of the revolution: it was done by people. And the crucial technology 
of the network society, the Internet, would have never come to be a global 

network of fr^c pommiini ration if ATT h^A a^^mtAHl ir> 1 C70 +K~ r>ffw r^-P fko 

American Defense Department to give it free to that corporation; or if Vint 
Cerf and Robert Kahn had not diffused over the Net the source code of the 
IF/TCP protocols on which the Internet is still based. Historical evolution is an 
open-ended, conflictive process, enacted by subjects and actors who try to 
make society according to their interests and values, or, more often, produce 
social forms of organization by resisting the domination of those who identify 
social life with their own desires enforced through violence. 



Nn ; hmv did the network §ot-i#fy yottii about? At it§ siuuve thru » (In 
; uh Htttl i tihu hh m t in tiw lyftk, nf thim Mefwndent pmmnni wh§§§ 
imitation eniiMituted a new tiuhnologiytd paradigm, intermiiiOTiliifli? md i 
iii) ial structure, die network society, whieh art inseparably intertwined, 
i Iteif ihfts pwetlii* wsrei the erisis and restructuring if industrialism and its 
jilted modi ol production* capitalism and statism; the freedom 
llffi m d ; i iihiii.il mm ial movements ol tin latr loon-, and r.iilv atul the 

iilutjoti ■!« information and communication technologies, ai <l< r . rlbtd 
< dv#n the analytieal purpose of this chapter, I will not enter into th* 
di lad ol (h§ analysis of these three complex historical processes, but taki thi 
in.. nj . i ..mr (lu .• ui« i u » m v r u her writings (Castells, 1980, 20001 > f < 
•hoi mh) i ( .y.u -|| i uul Kiselyova, 2003), Yet, 1 will summarize the $i§m I 
analyiii m it mtem to undet standing fte formation of the network sod- 

l int. ti !( - industrial model ol development hit the buffer! of its limit! tO 
im mm prodiu tivity j*rowlh as (he organizations, values, and policies ol the 
jndu trial m\ iety could not manage the transition to knowledge based produc- 
growth by using the potential unleashed by information and communi- 
cation technologies. However, a crisis in the mode of development is 
ti an ilated specifically into a crisis in the model of accumulation that is domi 
Mn\ in each time and space. In the case of capitalism, this meant the calling 
Into question ol" the Keynesian model that had characterized the period of high 
i -i -..tin tivity increase and steady economic growth after World War II. That 
modal was based on the ability to increase both profits and social redistribu 
i<<.ii through government guidance and funding, largely in a controlled, 
domestic policy environment. Productivity growth and market expansion were 
bated on a social contract that ensured social stability, improved living condi- 
tons, and mass consumption of mass-produced goods and services. Declining 
|)t«)ductivity resulted in declining surplus, thus in declining profits, and declin- 
ing private investment. The model was sustained by increasing public spend- 
jng and private indebtedness. Public borrowing and increased money supply 
led to rampant inflation. Under conditions of fiscal stress and inflationary 
pressures, the sudden rise in oil prices of 1973-5 by OPEC and its associated 
iMuhinalional corporations both increased inflation and provided the opportu- 
nity to HpHfirp a crisis and the ensuing search for corrective nolicies. The 
worldwide crisis of the 1970s prompted a debate, in the United States as in the 
rest of the world, on the future of capitalism. Corporations responded by shed- 
ding labor, putting pressure on wages, benefits, and job security, globalizing 
production and markets, stepping up research and development, investing in 
technology, and finding more flexible, efficient forms of management. 

But the decisive shift to a different model of accumulation came from 
governments, albeit in harmony with corporations. It can be related to the twin 
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xri ...Mr., mm thi RiKl two decades. The climbing of organized labor poltti 
■ .11 i!h j uMnir ni §ui§i fej ihr in b and the corporations, and widespread 
tetfulltion and liberalization of markets, both nationally and internationally, 
W§¥§ crucial .strategic initiatives that reversed the Keynesian policies that had 
dominated i apit&Uim in the previous twenty-five years, 

iil um mg the budget and reducing government : intervention wiipart ol i i u 
Idi ©logy bul not of the practice. Indeed, Reagan presided over the largest 
in. reuse in budget deficit in peace time because of the combiniWbii of tax cuts 
ami large military expenditures. He practiced what we called at that time 
"military Keynesianism," although the term is provocative but incorrect 
bit ftuse Keynesianism was not just about inducing outlets, but about integrate 
iii people into the consumption process (Carnoy and Castells, 1984). What 
was Important was that, directly through deregulation and privatization poli- 

• i and indirectly by the signals sent from government to companies, the 
> .ii. oi the game changed, first in the US, second in the UK, and then in the 
fill oi the world. Market liberalization and the disengagement of government 
from so( ial pending and income redistribution became a generalized practice, 
slthei by ideological choice or by the need to adapt to the rules of the world 
mm kel , which was imposed by the most powerful players, followed by global 
flows ol investment, and enforced when necessary by the IMF. A new ortho- 
doxy was established throughout the world. We call this process globalization. 
It [§, to be sure, unfettered capitalist globalization, spearheaded by the liberal- 
Ization of financial markets (the Big Bang of the City of London in October 
L987), and enshrined in asymmetrical trade globalization represented by the 
new managing authority, the World Trade Organization. Under the new condi- 
tions, global capitalism recovered its dynamism, and increased profits, invest- 
ment, and economic growth, at least in its core countries and in the networks 
it sal connected areas of prosperity around the world, in the midst of a sea of 
poverty and marginalization. 

I want to emphasize that this was not an historical necessity, nor the only 
ooliev that could have restructured capitalism and ensured its dvnamic transi- 
tion from industrial capitalism to informational capitalism. Indeed, in my book 
on the ecoiiomic crisis in America (Castells, 1980), I stressed the coherence of 
the strategy proposed by Reagan, but I also analyzed the possibilities offered 
bj other political programs in America, for instance the platform represented 
fej Senator Edward Kennedy, a potential president until the Chappaquidik 
all an; based on a rekindling of government-led policy adapted to the new 
ll onomic and social conditions. In fact, if one of the key elements of the 
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. . thi urgsni v of restoring profitability to business, and thi outeems of 
<i. political ptosis, ltd to thi victory of Reagftnomies, In luropt t§ 
l haiyhirtim, and in developing countries to the model elaborated by thi 
t hi, ng u boys, disciple* of Milton Friedman, which was imposed by dli Mm 
ihtps und the iMi . budft « 0 v discipline. In other word ., thi crliii of Indm 
Ifialisttl was also the crisis of the specific model of capitalist accumulation i 
th» mature stage oi industrialism, and it was this latter crisis that was 
iddressed as a priority according to the interests and values ol the politii ll 
n ton thai seized powei In the main economies* Ih© political muscle oi the US 
m thi global economy, and ideological hegemony, linked to the bankruptcy oj 
i. hi mii and to the short sighted pragmatism of social democracy, did the k-m 

This is to say that the institutional conditions for globalization and business 
M libility were concomitant with a weakening of the power of labor and a 
retrenchment of the welfare state. However, they were not the necessary 
I mh ome of the crisis of industrialism and of Keynesian capitalism, but one ol 
ih. options to restructure the system. It just happened to be the winning option 
III victory, on a global scale, created the conditions for the structural transfer 
motions that induced not only a new model of capitalism, but also contributed 
to the emergency of a new social structure. 

The shape of this transformation was also influenced by the collapse oi 
Itatism, as a result of the failure of the restructuring policies that had tried to 
address its economic and technological crisis. Indeed, precisely in the 1970s, 
(he Soviet economy reached the point of quasi-stagnation, reversing decades 
Of fast economic growth, and its technological development lost pace in rela 
lion to the West, particularly in the critical area of information and communi- 
cation technologies. Our study on the matter (Castells and Kiselyova, 2003) 
has documented the direct relationship between the features of Soviet statism, 
based on the control of information and of the capture of technology in the 
military complex, and the economic and technological crisis of the Soviet 
l inion Roth rrkec derisively undermined Soviet military oower. and 
prompted the need for reform, opening the way to Gorbachev's perestroika. 
The depth of the crisis was such that Gorbachev had to go outside the chan- 
nels of the party to call for support for his perestroika from civil society. The 
ensuing process spiraled out of control and led to the unexpected demise of the 
Soviet empire, in one of the most extraordinary courses of events in history. 

Without the backbone provided by the Soviet Union, most statist countries 
in the Third World gravitated toward Western influence and accepted the 
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iVif iti outcome, it has sharply departed from the Igjli pi statlsm, mi hi| 
substantially expanded the space of global capitalism, In th@ early twenty-first 
century, while global capitalism li fa] h-.m being a stable system, it has 
become the only game on the planet, albeit increasingly challenged by activlit 
minorities, and burdened with the mirglnaliiatlon oi (he majority ©i 

humankind. 

There was a second social trend, quite independent from flu- prises of indui 
Sialism, Keynesian eapiialism, and Soviet sialism: the ahci naWve projects and 
values emerging from die cultural social movements of the 1960s and 1970s. 
rhese movements (whose first symbolic manifestations can be traced back to 
the free speech movement in Berkeley in 1964 and to the May movement in 
fm Is m 1968) were, fundamentally, freedom-oriented. They were the affirma- 
nt hi oi a culture of personal freedom and social autonomy, both vis-a-vis capi- 
talism and sialism, challenging the conservative establishment as well as the 
traditional left. They were profoundly political in their implications, but they 
were not oriented toward the state or preoccupied with the seizing of state 
power, They did have various formats and ideologies, in interaction with the 
societies in which they took place: they connected with the civil rights move- 
ment in the United States; they called upon the working class and reignited the 
old tradition of the street barricade in France; they became "imagined prole- 
tarians" in Italy (mainly under the mantra of a Maoist ideology that would 
have prompted Mao to shoot them); they opposed dictatorships in Spain, 
Portugal, Greece, and throughout Latin America; and they combined with the 
critique of the industrial work ethic and with the conservatism of society in 
Germany, The Netherlands, and Japan. 

In all cases they opposed war, at the time symbolized by the Vietnam War, 
but their influence was mainly felt in the assertion of the principle of the 
autonomy of the individual, in direct challenge to the cultural foundations of 
solieties, starting with the family, the church, the state, and the corporate 
world. They, of course, failed politically because accessing government was 
never their goal Most of their vnnno militants Womp ^omoritp mntii^w 
respected politicians, -publishers, academics, new philosophers, consultants, 
and web designers. Yet, their ideas permeated the entire society of the devel- 
oped, capitalist world, and reached to the cultural elites of most of the world. 

Perhaps the most significant outcome of the 1960s' movements was their 
productive dissolution into the forms of the more articulate movements that 
emerged from their demise in the 1970s. Such was the case of feminism. Of 
course, women's struggles have a long history, way before the Commune of 



fri/flMHHfH'MMff »»f HIM tntr HFMIMf R 9tft fFl f 



tN Ann in an §ufftngUt§; the Ulaggnw pHtMai stfiki of HM5, t*f th§ 

futltmMis Mi U. un.hu kwlhmhu I li, , y-bu-l |tl tHl OflglftS -I htltlUUll mil 

m\ liuM li it tin ii mark in die mintiii ial histon ol n sistaiii i to ptttriift hll 
iljipr-ssiiin us in the many women tortured and burned as witihil, Hut thi 
ptHiitHi s mov#m«nt, which has spread throughout most of the world mm th# 

jy?Os a m «,« m tin| t© a mass Insurrection of women against their submissive 
IHimtHioit aetunlh succeeded m u ical icvolutioii changing die mindl «»! 
tomwu abnui thrtnielvii and aboul thill role in family und In society, The 
iii-,MU!!! originated, by and large, In the reaction of militant women la Ehi 
\mih movements againil the lesism they experienced from their male 
iNtmrmlrs and led to (he formation of autonomous feminist movements In ihr 
IUTIn and then to prrvasivi feminist interventions in all realms of society 

nihil story ( an be told about the environmental movement: the Sfi 
mobilization in the I Inited States was in May 1 970, as an outcottMl 
iif the debates that had taken place in the social movements of the 1960s aftei 
InutMion ol then explicit political agenda, and their degeneration into a 
,.! political sects. To save the earth - and my neighborhood in the 
med like a good idea, appealing to everybody and connecting 
italisl anti-consumption ethics that characterized the young idealist! 
h ete partii ipants in the movement. It turned out to be far more subveJ 
■ i ol the values and interests of industrialism trian the obsolete ideologies "I 
Ihi i i* n went on in the US, in Canada, in Germany, in the UK, in Northern 
; s Western Burope, and, later on, in most of the world - to take on the soli 

i It in live logic of global capitalist development. It eventually connected 
1th the i tilique of poverty and exploitative economic growth in the world at 

\m laying ihc ground for what would become, two decades later, the anti- 
jlobali/ation movement. 

i « .» the analytical purpose of this chapter, what must be remembered is thai 
• vi vial movements were cultural; that is, oriented toward a transforma- 
Hi m - '/ the values of society. And the key values that were put forward, and that 
Ultimately created a new culture around the world, were three: the value of 

ii . .loin and individual autonomy vis-a-vis the institutions of society and the 
1 ii iwet of corporations; the value of cultural diversity and the affirmation of the 

ie of ecological solidarity; that is, the reunification of the interest of the 
human species as a common good, in opposition to the industrial values of 
material growth and consumption at all costs. 

I rom the combination of these cultural threads arose the challenge to patri- 
ae halism, the challenge to productivism, the challenge to cultural uniformity, 
md, ultimately, the challenge to state power and to militarism, as expressed in 
the peace movement. 
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ihe nrw p,,h, lii and ilritS|lil that eventually reitsftsd Ihi snfintl ©1 i ipitftli 
iim In its new tarnation, However, the values, kimn, mi prejii li that they 
invented of rediscovered wart eiMtitlal material! in thi rteonstltutien of soci- 
ety, as I will argue below. 

i iu ir wai i third component of the preetii Enuitidiminilon^ transf©! 
tuition thii took place in the 1970s, This wan thr moluiion in Information mi 
. mmmii mion technologies that led to to eonstituttou oi infomationali§m ai 
1 ww technological paradigm, as presented earlier in this ctflpter. I will add 
»hi« -<- comments concerning the relationship between this technological revo- 
lution and the processes of capitalist restructuring and cultural social move- 
ment! what, together, constituted the crucible from which the network society 
originated. 

He first refers to the independence of the origins of this technological 
evolution from both the other two processes. The invention of the micro- 
processor, the personal computer, the digital switch, the Internet, and recom- 
binant DNA were not a response to business demands or the needs of 
e&pitalism. Military funding and sponsorship was essential, as technological 
luperiority was seen, appropriately, as the means to win the Cold War without 
actual lighting between the superpowers. But even this dependence on the 
military was generic to the whole process of technological innovation, not 
specific to some of the critical technologies that were developed. 
Miniaturization and advanced telecommunications were essential for missile- 
based warfare, and they were deliberately targeted by companies under 
defense contracts. But computer networking, and therefore the Internet, was a 
byproduct of experimentation by computer scientists for their own scientific 
curiosity, as the Internet did not have military applications until everybody 
began to use it in the 1990s. The personal computer was a serendipitous inven- 
Of the computer counter-culture, and the best software development was 
based on open source, and so was produced outside the corporate world, in the 
universities and in freelance ventures. 

teled numerous times, -and their presentation is beyond the scope of this chap- 
f< i But it was an autonomous process of research, innovation, and application 
which developed not as a response to the crisis of industrial capitalism but as 
iH work of a community of practice that emerged at the unlikely crossroads 
nl military-sponsored, big science and university-based, counter-cultural 
networks (Castells, 2001). 

I he second comment is that, while the three processes were independent in 
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plated in dhrci « nntrmlii linn to thr pmgrammed irajei tory oi thi * orporatl 
(Htitisin Hn.l thr itaditinn nl pmpuetaiY invention wan challenged, by assert 
iflg itiy iiyhi t.-hlb. .. al noi oM, the proto< nls ill the ..an. e (il thr Internet m 
n. pi.n,,., (lml mnstilutrd the bull nl applications nl the m s\ 

mm\m\\m mid i he univifiiiy tradition of shoring diieovery and * ommuni= 
^titiy with peers was relied upon, in the hope of seeing Invention improved 
i\w cnlh . tivr work nl die network, in iharp eontrait to the world of eorpo* 
n§ and gnvciniucni bureauQmciei that had made secrecy and Intilli^tud 
iiuhlN ilu souk e ol then pnvvei and wealth. 

id to he imbued with the ideals and values ol the eultural movement! 
i (hi \m)h anil l°70s, oriented toward tree expression, personal autonomy. 
: I haiii ngi to the i stablishment, in order to imagine the set of inventioni 
i : m, auuied the information technology revolution. Microsoft was .a 
the r m eptitai u\ the rule, and this is ref lected in the animosity that ItUl 
mr u the cutting edge innovators of the information age. So, while 
i nl (h* processes ol technological innovation, and informalionalism, < u if 
In ill d independently of the corporate world (except for the invention oi the 
j inr 3 hieh was, in Fact, rapidly diffused into the public domain by Bell 
: ihe shape and content of technology was culturally influenced by the 

i ii nu >vemenls of the time. Not that the inventors were social activists (they 

ii not, they were loo busy inventing), but they breathed the same air of indi- 
lilual Ireedom and personal autonomy that was sustaining the movement, and 

I u euned by the movement (Levy, 2001). 

On the other hand, when business engaged in its own restructuring process, 
il tool advantage of the extraordinary range of technologies that were avail* 
ahli liom the new revolution, thus stepping up the process of technological 
■ hange, and hugely expanding the range of its applications. Thus, the decision 
to rn global in a big way, while being facilitated by government policies ol 
ulaiion, liberalization, and privatization, would not have been possible 
ithoul computer networking, telecommunications, and information technol- 

piottuclive and efficient form of doing business, replacing the Fordist organ i- 
atii in of industrialism (see below). While it is true that the internal decentral- 
m of companies and networks of firms began earlier, based on the fax. 
i. ir pi m nie, and electronic exchange systems, the full networking of companies, 
the digitalization of manufacturing, the networked computerization of services 
mi office work, could only take place, from the 1980s onwards, on the basis 
<>i the new information and communication technologies. 
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dfltl, minds, bodies, and material production eould be related globally and 
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Prom the restructuring of business emerged the global, networked eeon- 
,MMV r,c,in iti suci iis, and the simultmeous demise oi stotlsm, a new model 
oi Infoimationa] capitalism was constituted. From the opposition in its social, 
1 Minn ,i and political consequences emerged new forms of social movement, 
WOW the globalization and networking of both business and social movements 
WOSi the crisis of the nation slate of (he industrial era. In sunffrom the inter- 
a< (ion between three originally independent processes (the crisis of industrial- 
ism, the rise of freedom-oriented soeial movements, and the revolution in 
"■formation and communication technologies) there emerged a new form of 
soeial organization, the network society. 



THH N17I WORK SOCIETY: STRUCTURE, DIMENSIONS 
DYNAMICS 

A (Global Society 

I digital networks are global, as they know no boundaries in their capacity to 
reconfigure themselves. So, a social structure whose infrastructure is based on 
digital networks is by definition global. Thus, the network society is a global 
society, I lowever, this does not mean that people everywhere are included in 
ilie.se networks. In fact, for the time being, most are not. But everybody is 
affected by the processes that take place in the global networks of this domi- 
nant social structure. This is because the core activities that shape and control 
human life in every corner of the planet are organized in these global 
n^gvorks: financial markets; transnational production, management, and the 
distribution of goods and services; highly skilled labor; science and technol- 
ogy; communication media, culture, art, sports; international institutions 

mnnnoino the* rrloKoi r-^^^^^^r — ± i i , ■ t • 

■ rlminal economy; and the transnational NGOs that assert the rights and 
values of a new, global civil society (Castells, 2000a, b; Held and McGrew 
m9i Volkmer, 1999; Stiglitz, 2002; Juris, 2004). 

However, the network society diffuses selectively throughout the planet, 
Wi m king on the pre-existing sites, organizations, and institutions that still make 
-T most of the material environment of people's lives. The social structure is 
global, but most human experience is local, both in territorial and cultural 
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bc 9 iiiiciatU § ••« nation *U\U * oi b\ thi i ultlitill i-.ui.hui, -. nl lit, a hUtOfit a\ 
liieHtiliBg *m ih t fmgmritlrd by thr double b»yi' nl it*« lusloi Slid I K lu 
mm hi i!^ global tutwoiM thai ^ttu< hue pontu. lion, 1 <m»umpttim, eommUil 
mum ami p«m tt i propose thi hypothesis that this fripMfllsttoi li MM 
pit §§inn nl thr titiir lag learned bv the gradual tin otpotittiotl ol 
iiitis sin iai hiiin^ into the new dominant logic It is, in fmu a structural 
! «.ih iur=iiii- Noeiaty fhis ii bit mm thi reconfiguring 1 ipn 
iMWFfHyd in die \nmm of networking allows thi programs governing every 
m h foi valuable additions everywhere and to Incorporate them* 
ing mi excluding thou territorial, activities^ and people Ihet 
hivititdt ... nu value tot the performance of the tasks assigned to the netwofl 
lulled i irnff Mulgin observed, "networks are created not just to commu- 
m^u Ium aho to gain position, to outcommunicate" (19^1 : 21 ), The network 

: „i . mi the basis ol a binary los-a ol ini lnsion/fxelusion, whose 
f»anp over time, both with the changes in the network '1 programs 
jfh 1!" 1 onditions ol performance ol these programs. 
It i| 0 di i" mis on the ability of social actors, in various contexts, to act on 
Ittene programs, modifying them according to their interests. The global 
oil ien is a dynamic structure, it is highly malleable to soeial toiec ,. 
llttitc, to politics, to economic strategics. Hut what remains in all instaiuvs 
|i m dotninan* e ovei activities and people who are external to the networks 
In thi h ■ the global overwhelms the local, unless the local becomes a node 
in glti rnative global networks, as is the case with the incorrectly labelled "anti- 
ition movement," which is a global movement for global justice 
01 dm-- td 'is participants. 

i hus, the imperfect globalization of the network society is, in fact, a highly 
nih. ant feature of its social structure. The coexistence of the network soei 
1 as a d« >bal structure, with industrial, rural, communal or survival sociel ies, 
hat ai teri/es the reality of all countries, albeit with a different share of popu- 
lltlon and territory on both sides of the divide, depending on the relevance ol 
i ii h segment for the dominant logic of each network. This is to say that vari 
§Ui networks will have different geometries and geographies of inclusion and 
lusion. The map of the global criminal economy is not the same as the map 

v > 1 nit uuv^i Hunwiiui ivvuuvii ^jx. uijjii ^.^v.^xv.^^y j s — o - J - ~ 

have points of connection: drug lords depend on computers and the Internet, 
Hid quite a few Silicon Valley engineers invent with the help of cocaine. 

Thus, in theoretical terms, the network society must be analyzed, first, as a 
global architecture of self-reconfiguring networks constantly programmed and 
it programmed by the powers that be in each dimension; second, as the result 
ol the interaction between the various geometries and geographies of the 
networks that include the core activities, that is, the activities shaping life and 
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Two Ihwrttti at !' n! in necessary to eomplsft this analysis, Writ, 

strut urn- An in.i hvc i, v t!i. ,n rivrs; they always @*pres* 3 in a eantradli tun 
Bid . oHih, nvr p&ttgm, tlii IntifQili w.inrs M.ui projteti of the actor?* who 

pmdu< . fin striM hue wlnir being , onditioned by i! Se< ond, m< iusion exi In 
■ten In the network society cannot be asiimilated to the fio*ealied "digital 
divide" ii tha uia <>( n lr tnttmil and connection to telecommunicatta!! 
Bitworki «i«> not guaranty actual incorporation into the dominant network! qj 
! §yntit domination networks turn §hape society Vet, exclusion from the opei 
itivi Infrastructure of the network society is a good indicator ofteeper strut 
turil subordination and irrelevance. 

What is Value in the Network Society? 

What constitutes value in this kind of social structure? What moves the 
production system? What motivates the appropriates of value and controllers 
©1 Ii iciety? No change here: value is what the dominant institutions of society 
dii ide is value. So, if capitalism still dominates the world, and capital accu- 
mulation is the supreme value, then this will be value in every instance, as, 
undei capitalism, money can ultimately buy everything else. The critical fact 
ii that, in a social structure organized in global networks, whatever is the hier- 
WChy between the networks will become the rule in the entire grid of networks 
oiranizing/dominating the planet. If, for instance, we say that capital accumu- 
lation is what moves the system, and the return on capital is fundamentally 
realized in the global financial market, the global financial market will assign 
value (<> every act in every country, as no economy is independent of financial 
Valuation decided in the global financial markets. But if we consider that the 
iUpreme value is military power, the technological and organizational capac- 
ity of powerful military machines will structure, through their global networks 
©1 domination, their surrogate power in armed forces of different kinds, oper- 
ating in every social setting. Block the transmission of technology, informa- 
tion, and knowledge to a particular armed organization, and it becomes 
irrelevant in the world rnntpvt Tr> gwf* a no ther il lus tra ti on - wc racy ;ny tiara 
Ihi most important influence in today's world is the transformation of people's 
minds. If so, theft, the media are the key networks, as the media, organized in 
jlobal oligopolies and their distributive networks, are the primary source of 
ERilsages and images that reach people's minds. 

Thus, given the variety of the potential origins of network domination, the 
PtWork society is a multidimensional social structure in which networks of 
different kinds have different logics of value making. The definition of what 



fun^lilut^s valut d§ ptmdis on thi sptiifiuify of the fretwork, and of its pfttpfm. 
.11. ntjit to i. dug© all valui toiiommon standard com§i up against insur= 
miabli nn thodologicat and practical dtffieultiiih If monty making is the 

mpmm Vllttl nndn I apiinliMii. iilihtaiv pQW® uhm.uU ty ^nuUiunv, AaU 
! iiiui the « apa( ity oi the state to dc« ide and enlon e new rules (nsK the 
Utn nilgai hi ahoui rnim) At the same t, m r. am? power, even in &m 
it pi miii i ontexts, largely depends on the beliefs of people, on their capai 
ii to a< i ept the rules or, alternatively, on their willingness to resist, Then, the 
\a . i< m ,md other means of communication, such as the tateniet, could 
d, state power, which, in turn, would condition the rules oi money 
nmi nr- and tlius would supersede the value of money as supreme value. Thus, 
llue i in fact, an expression of power: whoever holds power (often differ 
I .a from who is in government) decides what is valuable. 

In this sense, the network society does not innovate. What is new, however, 
h its global reach, along with its networked architecture. This means, on the 
one hand, that relations of domination between networks are critical They are 
I haracterized by constant, flexible interaction: for instance, between global 
financial markets, geopolitical processes, and media strategies. On the other 
h ind, because the logic of value making, as an expression of domination, is 
jlobal, those instances that have a structural impediment to existing globally 
an at a disadvantage with regard to others whose logic is inherently global. 

This has considerable practical importance because it is at the root of the 
Crisis of the nation-state of the industrial era (not of the state as such because 
every social structure generates its own form of state). Since the nation-state 
can only enforce its rules in its own territory, except in the case of alliances or 
invasion, it has to become either imperial or networked to relate to other 
networks in the definition of value. This is why, for instance, the US state, in 
(he early twenty-first century, has made a point of defining security against 
terrorism as the overarching value for the entire world, as a way of building a 
military-based network that would assure its hegemony by placing security 
over money making or lesser goals (such as human well-being) as the supreme 
value. On the other hand, capital has always enjoyed a world without bound- 
aries, as David Harvey has repeatedly reminded us, so that global financial 
networks have a head start as the defining instances of value in the global 
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Yet human thought is probably the most rapidly growing element, under 
conditions of relying on global/local, chosen-time, interactive communication 
- which is exactly what we have nowadays, for the first time in history 
(Mitchell, 2003). Thus, ideas, or specific sets of ideas, could assert themselves 
as the truly supreme value (such as preserving our planet, our species) as a 
precondition for everything else. 

In sum, the old question of industrial society - indeed, the cornerstone of 
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"" helps uiHic-rsiaiul die new division oi labor, and therefore worl 
' lucdvity, and exploitation. People work, they always Imvejii fact, peopla 
work more (in terms of total working hours in a given society than they ev« 
have, since most of women's work was previously not counted as socially 
'•iniml (paid) work ((iuillemard, 2003). The crucial matter has always 
Ihth how ihis work is organized and compensated. The division of labor was 
Utd still is, a measure of what is valued and what is not in labor contribution, 
I his judgmenl is organized in a particular form in the process of production, 
pad is assigned a position in the sharing of the product, determining differen- 
tial consumption and social stratification. 

The most fundamental divide in the network society is what I have concep- 
tualized, schematically, as "self-programmable labor" and "generic labor." 
N.-ll programmable labor has the autonomous capacity to focus on the goal 
assigned to it in the process of production, find the relevant information, 
recombine it into knowledge, using the available knowledge stock, and apply 
It in the form of tasks oriented toward the goals of the process. The more our 
"Nlmmation systems are complex, and interactively connected to databases 
•m.l information sources, the more labor needs the ability to use this searching 
->"<l "-combining capacity. This requires appropriate training, not in terms of 
I 'll :, but in terms of creative capacity, and the ability to evolve with organi- 
sations and with the addition of knowledge in society. 

On (he other hand, tasks that are not valued are assigned to "generic labor," 
< v ,%ually being replaced by machines or decentralized to low-cost production 
'"' ' Spending on a dynamic cost-benefit analysis. The overwhelming mass 
"I working people on the planet, and still the 

are generic labor. They aje disposable, except if they assert their right to exist 
' • l "" n ans and citizens through their collective action. But in terms of value 
"i.iking (in finance, in manufacturing, in research, in sports, in military action 
or m political capital) it is the self-programmable worker that counts for any 
organization in control of the resources. Thus, labor organization in the 
". (work society also acts on a binary logic, dividing self-programmable labor 
from generic labor. Furthermore, the flexibility and adaptability of both kinds 
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|iHNh i in patriarchal organization oi lh§ family foreti womiii t© vilyi lh| 
ffesihu .Myuiii/ntion of their professional work as the only way to cope with 
fbitiih h'hduttsi, This in why more than 70 percent of temporary woil ■ m 
iHil |mM time workeri in most countries are women. Furthermore, while most 
mmn n nn rmpioyrd as generic labor, their educational level has risen eonild- 

inijHiird wiili men, while their wages and working condition 1 . hftVi not 
ihfinti"! ,( li " lam© pace, Thus, women became the ideal workers of thi 
Rfinntked, global economy: able to work efficiently, and adapt to the chanf* 
in... ,,u nis of business, while receiving less compensation foi the sam| 
i havnir, lewei chances oi promotion because of the ideology and 

ol tin pender division of labor under patriarchalism. 
However, reality is, to use an old word, dialectical. While the mass ineoi 
pt nation ol women into the paid labor force, partly because of their condition 
Hi patriarchal subordination, has been a decisive factor in the expansion ©1 
global, in foi mational capitalism, the very transformation of women's Condi 
lion sis salaried women has ultimately undermined patriarchalism. The femi 
nisi ideas that emerged from the cultural social movements of the 1970s found 
i fertile ground in the experience of working women exposed to discrimina- 
tion, But, even more importantly, the economic power won by women in the 
liimily strengthened their position vis-a-vis the male head of the family, while 
mm' lermining the ideological justification of their subordination on the grounds 
i A iIk* respect due to the authority of the male bread-winner. Thus, the division 
t»l labor in the new organization of work is gendered, but this is a dynamic 
pioeess, in which women are reversing dominant structural trends and induc- 
ing business to bring men into the same patterns of flexibility, job insecurity, 
downsizing, and off shoring of their jobs that used to be the lot of women. 
Thus, rather than women workers rising to the level of male workers, most 
male workers are being downgraded to the level of most women workers. This 
long-term trend has profound implications for both the class structure of soci- 

phr onrl +Vn=» o+t r**-»nl-»i r\ KohiroAti me±r\ nr\A \\7r\mf*n at niirx-rXr anrl at" tiomA 



Autonomy and self-programmable capacity in labor would not yield its 
productivity pay-off if it were not able to be combined with the networking of 
labor. Indeed, the fundamental reason for the structural need for flexibility and 
autonomy is the transformation of the organization of the production process. 
This transformation is represented by the rise of the network enterprise. This 
new organizational business form is the historical equivalent under informa- 
tionalism of the so-called Fordist organization of industrialism (both capitalist 



mi stifist); that i§, tht argitiiiifiufi yharigisrlrt ly W|h=v§lym§, stindiwh 
i .-■-.! !ih pmdm i$« Mi. nn.i * , iii. || j oniral .a m, |§|§( ,„,.,.,, k i n„i mr i,> § 
top down mtioimli/ed ighiftlf ("liienttfk nnmagi m, ,a uu.i h,,i, M! . m . thr 
method* that prompted Lenin 3 * iulnuiMi...ii t. idln| [y Ipitltien In Lhi 
lovlii Union ) ; Under Fordism, eontiumtrs W#r§ supposid to like all ears 
aepording to the Ford model T - and in black. And workers just hud to follow 
ttli initructloni of mglmm to improve th© efficiency of their physical move= 
msriti on the aiiembly line, as immortalized by Charles Chaplin in Modern 
imn s Although there are itlll hundreds ©f thousands of workers in similarly 
11111 fm tori©!, the value-producing ictivW©! ■<> Ehe commanding heigfati of thi 
pfodu* (inn pro< e§s (research and development, innovation, design, marketing, 
rtmnagi ment, and high volume, customized flexible production) depend on an 
• Btln iv different type of firm, and, therefore, of a different tyffe of work 
proi ■ and ol labor: (In- network enterprise, 

I his is nol n network of enterprises. It is a network made from either firms 
in* -iii:. of firms, and/or from the infernal segmentation of firms. Thus, 
large < oiporations a re internally decentralized as networks. Small and medium 
buiintliis are connected in networks, thus ensuring the critical mass of their 
§§ntributi©n s while keeping their main asset: their flexibility. Small and 
medium business networks are often ancillary to large corporations, in most 
- < to several of them, except in the Japanese keiretsu and Korean chaebol 
i Wge corporations, and their subsidiary networks, usually form networks of 
l ooperation, called, in business parlance, strategic alliances or partnerships. 
But these alliances are rarely permanent cooperative structures. This is not a 
process of oligopolistic cartelization. These complex networks link up on 
specific business projects, and reconfigure their cooperation in different 
nrfworks with each new project. 

The usual business practice in this networked economy is one of alliances, 
partnerships, and collaborations that are specific to a given product, process, 
time, and space. These collaborations are based on sharing capital and labor, 
but most fundamentally information and knowledge, in order to win market 
share. So these are primarily information networks, which link suppliers and 
i usioiners through the networked firm. The unit of the production process is 
u» >t (lie firm but the business project, enacted by a network, the network enter- 
prise Tin* firm nomtinn^c to he the 1pct?»1 unit of r^mita! nerumnl r,+:^^ n . . * 

nit r the value of the firm ultimately depends on its financial valuation in the 
§tQ( k market, the Unit of capital accumulation, the firm, becomes itself a node 
n. i global network of financial flows. Thus, in the network economy, the 
dominant layer is the global financial market, the mother of all valuations, 
l iii global financial market works only partly according to market rules. It 
tl lliO shaped and moved by information turbulences of various origins, 
pr§( essed and communicated by the computer networks that constitute the 
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fininyiil Viluntlcm d§t§rminii th§ dynamics of the leonomy In the lihart 
IHrm. Hut in ih. lung 11111 ©vtrything d§p§ndi on productivity growth. This li 
i, umm ol productivity eonititutes the cornerstone «»i economi( 
irrnvth and ih§r§fer§ ©f profltp, wagei, accumulation, and investment. And 
ihi k( ) fai t«»i for productivity growth in this knowledge-intensive, networked 
ggamimy In innovation (Lucas, 1999), Innovation is the capacity to recombine 
(i pi production in ;« more efficient way, and/or produce higher value 
addi i in pro< 1 ot in product. Chapter 6 in this volume reminds us of this 
ha iii fm 1 innovation depends on innovators. And innovators, as analyzed in 
haptei ' <lrpend on cultural creativity, on institutional openness to entrepre- 
RiUfiaifsm, on labor aulonomy in the labor process, and on the adequate 
Mi.an, ing ol this innovation-driven economy. 

l hi new economy of our time is certainly capitalist, but it is a new brand 
tlf capitalism. It depends on innovation as the source of productivity growth, 
;li 1 omputer networked global financial markets, whose criteria for valuation 
m Influenced by information turbulences, on the networking of production 
md management, internally and externally, locally and globally, and on labor 
thai r. 1 lexible and adaptable in all cases. The creators of value have to be self- 
programmable, and able to autonomously process information into specific 
1 nowledge. Generic workers, reduced to their role as underlings, must be 
ready to adapt to the needs of the firm, or else face displacement by machines 
m iltei native labor forces. 

In this system, rather than exploitation in the traditional sense, the key issue 
!<h labor is the differentiation between three categories: those who are the 
|©urce of innovation and value; those who merely carry out instructions; and 
w hose who are structurally irrelevant, either as workers (not enough educa- 
tion, living in areas without the proper infrastructure and institutional envi- 
ronment for global production) or as consumers (too poor to be part of the 
market). For the mass of the world population their primary concern is how to 
avoid irrelevance, and, instead, to engage in a meaningful relationship, such as 
the relationship we used to call exploitation. Because exploitation does have a 
meaning for the exploited. The danger is, rather, for those who become invis- 
:ki . 4-^ «^^n me mmmsnHina the alohal networks of nroduction. distribu- 
tion, and valuation. 

Communication, Media, and the Public Space 

In the realm of communication, the network society is characterized by a 
pattern of networking, flexibility, the recombination of codes, and ephemeral 
symbolic communication. This is a culture primarily organized around and 
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1 Ul nuUtaedk system, even in its current itits of oligapollitlc buslney 
concentration, ig not characterised by one-way meninges to i mill audience. 
I Ul WM the mass c ulture of the mdusli iai society. Media in the network sod* 
ity present a large variety of channels of communication, with increasing 
Interactivity And (hey do not constitute the global village of a unified, 
Hollywood centered culture. They are inclusive of a wide range of cultures 
111,1 loclal groups, and send targeted messages to selected audiences or to 
ipei Ifh moods of an audience. The media system is dhaiBCtAfeed by global 
bUilnesi concentration, by diversification of the audience (including cultural 
diversification), by technological versatility and channel multiplicity, and by 
Ihi growing autonomy of an audience that is equipped with the Internet and 
hll learned the rules of the game: namely, everything that is a collective 
mental experience is virtual, but this virtually is a fundamental dimension of 
everybody's reality. 

The enclosure of communication in the space of flexible, interactive, elec- 
tronic hypertext has a decisive effect on politics. Media have become the 
i-uhiie space (Volkmer, 2003). The Habermasian vision of the constitution and 
democratic political institutions as the common ground of society, or the 

< ihicago School vision (unwittingly revived by Henri Lefebvre and Richard 
Sennett ) of the city as the public space of communication and social integra- 
tion, has faded away. The commons of society are made of electronic 
networks, be it the media inherited from the mass media age, but deeply trans- 
formed by digitalization, or the new communication systems built in and 
wound the Internet. This is not to say that cities disappear or that face-to-face 
Interaction is a relic of the past. In fact, we observe the opposite trend: the 
mme communication happens in the electronic space, the more people assert 
Iteirown culture and experience in their localities (Borja, 2003). 

»wever, local experience remains fragmented, customized, individual- 
ized The socialization of society - the construction of a shared cultural prac- 
tice (hat allows individuals and social srouns to live tn<*>ttw <w™ ;« ? 

< inflictive togetherness) - takes place nowadays in the networked, digitized, 
Interactive space of communication, centered around mass media and the 
Internet. Thus, the relationship between citizens and politicians, between the 
represented and the representative, depends essentially on what happens in this 
media centered communication space. Not that the media dictate politics and 
policies. But it is in the media space that political battles of all kinds are 
teught, won, and lost. Here, again, media politics works, as other instances of 
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Win i. i@fi power lie in the network society? I have aheady analyzed the 
pinver ol the networks that make up the network society over human eommu* 
nit|i% ot individuals who are not integrated into these networks. In this caiii 
, up< mte§ by exclusion/inclusion liui who has power in the dominant 
orl ' This depends on how we define power. Power is the sinu tm.d 
ip< .1 . to impose one's will over another's will. There can he barj>ainmv hut, 
111 |h( UiNt resort, power is exercised when, regardless of the will of someone 
; ..hi n social group, a category of people, an organization, a country, and 
|h( like), thai actor must submit to the will of the power-holder - or else he 
posed to violence of different forms. Under these conditions, the question oi 
povvei holding in the networks of the network society could be either very 
Implc or impossible to answer. , 

I h< very simple answer: each network defines its own power system 
depending on its programmed goals. Thus, in global capitalism, the global 
financial market has the last word, and the IMF is its authoritative interpreter 
foi ordinary mortals. The word is usually spoken in the language of the United 
States Treasury Department and the Federal Reserve Board, with the occa- 
sional German, French, Japanese, or Oxbridge accent, depending upon times 
and spaces. Or else, in terms of state military power, there is just the power of 
i\u I Inked States, or, in more analytical terms, the power of any apparatus able 
10 harness technological innovation in the pursuit of military power, which has 
the material resources and know-how to invest in technology without gravely 
hampering its social and economic equilibrium. 

On the other hand, the question could become an analytical dead-end if we 
try to answer one-dimensionally: the source of power as a single entity. 
xvlilii&ry power cou l d n ot provont a catact r ophic fi n ancia l c ris i s * in fact, it 
could provoke it under certain conditions of irrational, defensive paranoia. 
Alternatively, the global financial market can be seen as an automaton, out of 
the control of any major financial institution, because of the size, volume, and 
complexity of the flows of capital that circulate in its networks, and because 
of the dependence of its valuation criteria on unpredictable information turbu- 
lences. Political decision-making is said to be dependent on the media, and the 
media constitute a plural ground, however biased in ideological and political 
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MMilid by m III moVimsnti and expressions of resistance that da not recede 
easily in the back mom of the end of history (Nye .md i lonahue, 2000). So, 
pifhapi * f question oi power, as trftditionalty formulated, does not maks 
ii nsi In the network society Bui other forrttf oi domination and determination 
m critical in shaping people's lives against their will, i n mc elaborate. 

In a world oi networks, die ability to exercise control over others depends 
m two basic mechanisms: (lie ability to program/reprogram the nctwork(s) in 
terms oi the goals assigned to the network; and the ability to connect different 
ttitworki to ensure their cooperation by sharing common goals and increasing 
resources. I call the holders of the first power position the "programmers," and 
die holders of the second power position the "switchers." It is important to 
I onsider lha( these programmers and switchers are certainly social actors, but 
m not necessarily identified with one particular group or individual. More 
Often man not these mechanisms operate at the interface between various 
social actors, defined in terms of their position in the social structure, and in 
flie organizational framework of society. Thus, I suggest that the power-hold- 
ers are networks themselves. Not abstract, unconscious networks, not 
kutomata: they are humans organized around their projects and interests. But 
they are not single actors (individuals, groups, classes, religious leaders, polit- 
ic;! I leaders) since the exercise of power in the network society requires a 
Complex set of joint action that goes beyond alliances to become a new form 
of subject, akin to what Bruno Latour (1993) brilliantly theorized as the 
action- network actor. 

Let us examine the workings of these two mechanisms. The capacity to 
program the goals of the network (as well as the reprogramming capacity) is, 
of course, decisive because, once programmed, the network will perform effi- 
eiendy and reconfigure itself in terms of structure and nodes to achieve its 
goU. ICT-powered, global/local networks are efficient machines; they have 
no values other than performing what they are ordered to do. They kill or kiss 

imfhiin<T npTQonfll How ^rtnrc n.f Hif-fW<=mt Vim Ho n^Ui^ T ^ • c 

the network is a process specific to each network. It is not the same in global 
finance as it is in military power, in scientific research, in organized crime, or 
in professional sports. However, all these networks do have something in 
common: ideas, visions, projects generate the programs. These are cultural 
materials. In the network society, culture is by and large embedded in the 
processes of communication, in the electronic hypertext, with the media and 
the Internet at its core. So, ideas may be generated from a variety of origins, 
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mmlttmm u h to the proeissis of eommunieatlcm Thus, control of, or Infly 
m on thi ipparatuses ol i ommunii ation, the ability to < reate an elfei llvf 
ol communication and pgnuasion along lines thai lavoi the pmjei is oi 
Ihi wouldbe programmers, Is the key asset in the ability to program each 
»fl In other words, the process of communication In SO( lity, mi thi 
rtfiani/ationii oi this process of communication (often, but not only, Chi 
iiu-.ii ui m i i i* key fields in which programming projects are formed, mhI 
In h constituetu ies are built for these projects. They are the fields oi powtl 
hi th. n. twerk society. 

i i.. .. Is however, a second source of power, probably more decisive, 
ugh this is .t mattei foi research to decide. This is to be found in the 
t rollers "i the connecting points between various strategic networks thi 
u:\u i-. un instance, the connection between political leadership 
■ * i twoti media networks, scientific and technology networks, and military 
ittd ^eurity networks in asserting a geopolitical strategy. Or the connection 
works and media networks, by using, for instance, the 
n-ntfol ol regulatory institutions on behalf of the business interests. Or the 
h lattonship between religious networks and political networks to advance a 
Ions agetuki in a secular society. Or between academic networks and busi 
hiss networks to exchange knowledge and accreditation for resources for thi 
Istrning institutions and jobs for their products (meaning graduates). 

Phis is not the old boys' network. These are specific interface systems that 
i on a relatively stable basis as a way to articulate the operating system 
n! society beyond the formal self-presentation of institutions and organiza 
tjons However, I am not resurrecting the idea of a power elite. There is no 
powei elite. This is a caricatural image of power in society, whose analytical 
yglue is limited to some extreme cases of personalized dictatorship, as in 
Pinochet's Chile. It is precisely because there is no power elite capable of 
keeping under its control the programming and switching operations of all 
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power enforcement have to be established, so that the dominant networks of 
society have compatible goals and are able, through the switching processes 
enacted by actor-networks, to communicate with each other, inducing synergy 
and limiting contradiction. This is why it is so important that media tycoons 
do not become political leaders, as in the case of Berlusconi in Italy. The more 
the switchers are crude expressions of single-purpose domination, the more 
the network society suffocates the dynamism and creativity of its multiple 
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Power and Counter-power In the Network Society 

Froi isies oj powei making must be seen from two perspectives: on the one 
hind, sailing and/or enforcing power; on (he other hand, resisting power, on 
behall ul interests, values, unci projects that arc excluded or undgr-represented 
»■ the programs of the networks. Analytically, both processes ultimately 
rouhpure power structures through their interaction. But they are distinct, 
iliry (In, however, operate on the same logic. This means that resistance to 
powei is effected through the same two mechanisms that constitute power in 
ti«r network society: the programs of the networks, and the switches between 
networks. Thus, the collective action of social movements, in their different 
loims, aims to introduce new instructions and new codes into the networks' 
programs. For instance, new instructions in the global financial networks 
dial under conditions of extreme poverty debt should be condoned for 
Some countries, as demanded, and partially obtained, by the Jubilee 
Movement. Another example of a new code in the global financial networks is 
ih<- project of evaluating company stocks according to the company's envi- 
i on mental ethics in the hope that this will ultimately impact on the attitude of 
Investors and shareholders vis-a-vis companies deemed to be bad citizens of 
the planet. Under these conditions, the code of economic calculation shifts 
from growth potential to sustainable growth potential. 

More radical rc programming comes from resistance movements aimed at 
Utering the fundamental principle of a network - or the kernel of the program 
code, to maintain the parallel with software language. For instance, if God's 
WilLjnust prevail under all conditions (as stated by Christian fundamentalists), 
the institutional networks that constitute the legal and judicial systems must be 
^programmed, not to follow the political constitution, legal prescriptions, or 
LO Vcrfl me rit decisions (for exam ple, in l otti nc w om en deci de a bout thcii. own 
bod ies and pregnancies), but to submit them to the interpretation of God's will 
by his earthly bishops. In another example, when the movement for global 
just ice claims that trade agreements managed by the World Trade Organization 
should be re-written to include environmental conservation, social rights, and 
respect for indigenous minorities, it is acting to modify the programs under 
which the networks of the global economy work. 

The second mechanism of resistance consists in blocking the switches of 
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Mure radical disruption of the swltehen affects the material Infeastftti ttfl 
§f the network society; the physical and psychological attacks on air traiii* 
pprtation, on computet networks, on information systems, and on the network! 
©f facilities on which the livelihood of society depends in the highly complex, 
jifterdependenl system that characterizes the informational world, The chftl 
lenge of terrorism i§ precisely predicated on this capacity to target strategic 
material switt hes so that their disruption or the threat <>i their disruption disot 
|iniieH people's daily lives, and forces them to live in a state ol emergent y 
thus feeding the growth of other power networks, the security networks, Lh&l 

i« mi to every domain of life. There is, indeed, a symbiotic relationship 
ecu iIh disruption of strategic switches by resistance actions, and ihe 

onfiguration of power networks towards a new set of switches organized 
around set ui ity networks. 

Resistance to power programmed in the networks also takes place through 
mi by networks, and these are also information networks powered by infoi 
Rlftion and communication technologies (Arquilla and Ronfeldt, 2001). The 
no i ailed "anti-globalization movement" is a global/local network organized 
Uld debated on the Internet, and structurally switched on with the media 
network, Al-Qaeda, and its related organizations, is a network made up of 
multiple nodes, with little central coordination, and also directly aimed at its 
Switching with the media networks, through which they hope to inflict fear 
among the infidels and raise hope among the oppressed masses of believers 
(Qunaratna, 2002). 

It is characteristic of the network society that both the dynamics of domi- 

m eulogies of offense and defense. Indeed, this is consistent with the historical 
experience of previous types of society, such as the industrial society. The 
factory and the large, vertically organized industrial corporation were the 
material basis for the development of both the industrial bourgeoisie and the 
labor movement. Nowadays, computer networks perform the same function 
for global financial markets, transnational production systems, "smart" armed 
forces with a global reach, terrorist resistance networks, and networked social 
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s r m, « of i lows and 1 iiiu lt ss Time 

Ith all historical transformations, the emergence of a new .social structure 
ll linked to the redefinition of the material foundations of our ex istence, space 
Bid time, as Giddens (1984), Thrift (1986), Adams (1990), Harvey (1990), 
i iih ind ( frry (1994), and Graham and Marvin (2000), among others, have 
HI |Uid Two emergent social forms of time and space characterize the network 
10! laty, while coexisting with prior forms. They are the space of flows and 
timeless time. Space and time are related, in nature as in society. In social 
fliaery, space can be defined as the material support of time-sharing social 
practices. The development of communication technologies can be understood 
M the gradual decoupling of contiguity and time-sharing. The space of flows 
rafbri to the technological and organizational possibility of practicing simul- 
laneity (or chosen time in time-sharing) without contiguity. Most dominant 
functions in the network society (financial markets, transnational production 
networks, media networks, networked forms of global governance, global 
|@eial movements) are organized around the space of flows. 

However, the space of flows is not placeless. It is made of nodes and 
(works; that is, of places connected by electronically powered communica- 
tion networks through which flows of information circulate and interact, which 
ensure the time-sharing of practices processed in such a space. While in the 
space of places, based on contiguity of practice, meaning, function, and local- 
ity are closely interrelated; in the space of flows, places receive their meaning 
md Junction from their nodal role in the specific networks to which they 
belong. Thus, the space of flows is not the same for financial activities or for 
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OOnceived as separate from social practices. Therefore, every dimension of the 
network society that we have analyzed in this chapter has a spatial manifesta- 
tion. Because practices are. networked, so is their space. Since networked prac- 
tices are based on information flows processed between various sites by 
Communication technologies, the space of the network society is made up of the 
articulation between three elements: the places where activities (and people 
enacting them) are located, the material communication networks linking these 
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ii. thmi ol biological time, In the InduitiiaJ age, clock time gradual^ 
• m§rg§d; that is, the measure and organization oi sequencing with enough 
i . Iilon to assign tasks and order to every moment of life, starting with stan- 
iardized industrial work and the calculation oi the tune horizon of financial 
iransaf (ions, two fundamental components of industrial capitalism that could 
... il wt n k without clock time. In the network society, the emphasis on sequene- 
... ii reversed. The relationship to time is defined by the use of information 

u.<i communication technologies in a relentless effort to annihilate time by 
negating sequencing. Phis is done, on the one hand, by compressing tunc (as 
in split second global financial transactions or the effort to fight "instant 
v m b"), and, on the other, by blurring the sequence of social practices, includ 
ing past, present, and future, in a random order, as in the electronic hypertext, 
<>i in the blurring of life-cycle patterns, both in work and in parenting. 

In industrial society, organized around the idea of progress and the devel- 
opment of productive forces, becoming structured being, time conformed to 

pace. In the network society, the space of flows dissolves time by disordering 
the sequence of events and making them simultaneous, thus installing society 
in structural ephemerality: being cancels becoming. 

The construction of space and time is socially differentiated. The multiple 
space of places, fragmented and disconnected, displays diverse temporalities, 
from the most traditional domination of biological rhythms to the control of 
clock time. Selected functions and individuals transcend time, while devalued 
activities and subordinate people endure life as time goes by. There are, 
however, alternative projects of structuration of time and space, as an expres- 
sion of social movements that aim at modifying the dominant programs of the 
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automata, the environmental movement proposes to live time in a longue 
duree cosmological perspective, seeing our lives as part of the evolution of our 
species, and feeling solidarity with future generations, and with our cosmo- 
logical belonging. This is what Lash and Urry (1994) conceptualized as glacial 
time. 

Communities around the world also fight to preserve the meaning of local- 
ity, and to assert the space of places, based on experience, over the logic of the 
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i uitiirr in I he Network Society 

41) io< u-ties are cultural constructs, if we understand culture as the set oJ 
alues and beliefs thai inform and motivate people's behavior. So, if there is a 
I*. . itie network society, we should be able to identify the culture of the 
network society as its historical marker. Here again, however, the complexity 
ant! novelty of the network society suggest caution. First of all, because the 
in i w oik society is global, it works with and integrates a multiplicity of 
( Bltures, linked to the history and geography of each area of the world. In fact, 
Industrialism, and the culture of the industrial society, did not make cultures 
dlltppear around the world. The industrial society had many different, and 
Indeed contradictory, manifestations (from the United States to the Soviet 
\ Fnion, and from Japan to the United Kingdom). There were also industrialized 
I ores in otherwise largely rural and traditional societies. Not even capitalism 
i nn hed its realm of historical existence culturally. Yes, the market ruled in 
BVery capitalist country, but under such specific rules, and with such a variety 
<>l cultural forms, that identifying a culture as capitalist is of little analytical 
help, unless we actually mean by that American or Western culture: it then 
becomes empirically wrong. 

So, in the same way, the network society develops in a multiplicity of 
cultural settings, produced by the differential history of each context. It mate- 
rializes in specific forms, leading to the formation of highly diverse institu- 
tional systems, as the studies presented in this volume demonstrate. There is 
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but thei is an additional layer of unity in the network society. It exists glob- 
ally in real time. It is global in its structure. Thus, not only does it deploy its 
logic in the whole world,* but it keeps its networked organization at the global 
level at the same time as it makes itself specific in every society. 

This double movement of commonality and singularity has two main 
consequences at the cultural level. On the one hand, specific cultural identities 
become the trenches of autonomy, and sometimes of resistance, for collectives 
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W«fld 3 resistance identities have exploded in the iirly itlgil ©1 thi diVilap 
m. .a oj thr global nrfwmk ah u \\. and have produced the most dramatii 
ipyial and political conflicts in recent times, 

Risptctable theorists and less respectable ideologists may warn of thi 
dttiigffi ol iu< h l d ( -vrlopinent. But we cannot ignore it. Observation must 
jhiufil] fin ,.i v not flu ©thsr way around. Thus, what characterizes the global 
ort lot tety ti the eontriposMon of the logic of the global Net and the 
Affirmation ot a multiplicity ol local selves, as I tried to artme and document 
m my trilogy on the information age (Castells, 2000a, c, 2004). Rather than the 
i n homogeneous global culture, what we observe as the main common 
s.. n j is historical cultural diversity: fragmentation rather than convergence. 
! hi key question that then arises is whether these specific cultural identities 
< made with the materials inherited from singular histories and reworked in the 
nrw context) have the capacity to communicate with each other (Touraine, 
!**'>/) Otherwise, the sharing of a social structure, while not being able to 
ipeak a common language of values and beliefs, leads to systemic misunder- 
standing, at the roots of destructive violence against the other. Thus, protocols 
<>i communication between different cultures are the cornerstone of the 
network society, as, without them, there is no society, just dominant networks 
and resisting communes. 

The Habermasian-Beckian project of a cosmopolitan culture to create a 
constitution for the citizens of the world, laying the foundations for democra- 
tic global governance, identifies correctly the central cultural-institutional 
issue of the network society (Habermas, 1998; Beck, 2003). Unfortunately, 
this vision proposes the solution without being able to identify the process by 
which these protocols of communication could be created, given the fact that 
the cosmopolitan culture, according to empirical research, is present only in a 
very small part of the population, including in Europe (Norris, 2000). There is, 

lllUCgM; 1AM i ffin jrun . ij . Trmi n i rnniy in mr minm mi n i tn i i nmi» nun 

To determine, even hypothetically, what these protocols of communication 
are, or could be, requires an empirical analysis that, although possible, exceeds 
the limits of this theoretical text. But, in terms of the theory, this is my propo- 
sition: the culture of the global network society is a culture of protocols of 
communication enabling communication between different cultures on the 
basis, not necessarily of shared values, but of sharing the value of communi- 
cation. This is to say: the new culture is not made of content but of process. It 
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I will illustrate th§ mitininf of this admittedly absirii ! itili mm\ iw u 
Interpreting on§ of the moit original hypothec that have be§n propos§d to 
Utntity the culture of the LnfSwmetl^ ap the "htektr ethic," in the tirmi 
ooni iptualiitd by Pokki Ktastnifl ta Mi Influinijtl booi (Hlmwiift, 1001), 
ind summarised by him in chapter 19 of thin volume. The hacker ethic (as 
§*§mpllfled in the networks of innovators that created the Internet, its appli* 
itions, and nun u oi tha essential teehnologlei oi the Information age) ( an bi 
Ufldsntood in two versions, both correct, and complementary in my view, Tim 

i whi( h has received broad acceptance in intellectual and business eir< Leg 
iHl i, refers to the culture of innovation for the sake of innovatton. The paisioi 
to i m ; ,ir replaces capital accumulation as a means of salvation. Playing is 
[ifodui Ing. Instead of the deferred gratification pattern of the Protestant (and 
i ipitalist) ethic, there is affirmation of an instant gratification pattern: the joy 
"i < h alms' and the immediate use of the creation. 

iut there is a second, fundamental dimension in the practice of hackers and 
in the theory of I limanen that has been overlooked: sharing. The free sharing 
Ol knowledge and discovery is the essential mechanism by which innovation 
takes place in the information age (and probably in earlier societies). And 
«n* e innovation is the source of productivity, wealth and power, there is a 
direct relationship between the power of sharing and the sharing of power. So, 
networking for the sake of networking, being ready to learn from others and 
to give them what you have, could be the culture of the network society: a 
beliel in the power of the network, in your empowerment by being open to 
• 'thus, and in the joy of diversity. In the example of hacker networks, network- 
in- is practiced on the basis of one common value: the value of creativity, the 
if -cling of self-realization by the exercise of the capacity of the mind to chal- 
lenge and invent. 

So, this is my hypothesis: the culture of the network society is a culture of 
protocols of communication between all cultures in the world, developed on 
Che basis of a common belief in the power of networking and of the synergy 
Obtained by giving to others and receiving from others. A process of material 

diffusion of the capitalist mind through the power exercised in the global 
networks by the dominant elites inherited from industrial society. Nor is it the 
idealistic proposals of philosophers dreaming of a world of abstract, 
cosmopolitan citizens. It is the process by which conscious social actors of 
multiple origins bring to others their resources and beliefs, expecting in return 
t<> receive the same, and even more: sharing a diverse world, and thus ending 
the ancestral fear of the other. 
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\\ mis iioiiM in tin iiimh -« - ph >« nt< d In u\ tin . « mu Ileum w ill not » unit as a 
itimk um not in ih< inlommtion 01 knowledge st*. w\y At least, no imm 
ihiM havi hern in othel hlltorfetl periods, Rn©Wl§i§i mi mlnimathm 
I ays hi i n < ^enfial es ol \mn\\u livitv and powei li by empha 

fj#ing tlu \ n h i i omponent of our world, w§ Imply that wa know now 
ami w#n ignorant in emliei tunes, a little modesty would he welcome 
Kmc h dj • i i always hlitorlt ally rtlatlva We t artainly know more thin i 
ggfllUFii§ mh iiiiil w i iin even say that the growth of knowledge hai b§§8 
iipntiftiiial, although in many fields ol defence, without these earliei dise©% 
mild itill 1h in the dark. Hut we certainly know very little m some 
hmu diiiit n .ions oj nature or human lite. I will just mention the brain, win, h 
HUH « ot who we are, and whose structure and functions air ignored tot 
tiu- mm\ pan As fot sot iety and the economy, I will simply remind the readet 
llmt tin n.ni i . of the aggregate production function underlying productivity 
lh » , result ot factors others than capital, labor, or raw materials was 
limit; i Ntablishcti by Robert Solow in 1957, on the basis of Statistical data 
miu^? the United States lor the period 1909-^9, the heyday of the indUS 
Iffil ;Oi Hi; (Solow, i n 57). Nevermind: information society apologists invau 
\\ i i ,H ttfi Solow's analysis of productivity to found their claims on the 
FOli - 1 i Information as the basis of the new society. 

i hiVi analyzed in various works, and in this volume, information and 
i. Ipc are indeed essential, in the economy and in society at large. But 
- not specific as dominant components of our kind of society. What is 
\- ilii is (hat. cm the basis of a new technological paradigm (informational- 
I hi. a new social structure has emerged, a structure made up of electronic 
ommunication technologies - powered, social networks. So, what is differ 
fti : li is the technology, of course. But it is also the networked social struc- 
tUfi and the specific set of relationships implied in the networking logic. 

I hifefore, in my view, we must let the notion of an information society or 
•i a knowledge society wither, and replace it with the concept of the network 
ioi Iety, as presented in this chapter, and researched throughout this volume, 
aVvjaIa '<x va r iety of th e oretic cil p orcpoctiv cc I cont e n d thjit this reconceptualiza~ 
oon mailers because it carries practical consequences. 

It we were now in an information society, as a direct consequence of the 
invention and diffusion of electronic information and communication tech- 
n. >i< p-ics, the economic and social development of a country would depend, for 
Instance, on installing computers everywhere, and pushing everybody to be on 
Hu Internet or not to be. Studies on the uses of information and communication 
technologies demonstrate, again, what historians of technology established 
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unleis the organizational set-up of tin §§h§©l tonstends the di^tipiiiuuy 
hureaiii \iu ws «.i th< inhumation age ( >. altifflltivil^ thf IlitiHltl In Uflivsi 
iltlii i tmnol do inn. ii mi ihr i QnteHt "f i i ultural and m ademl< sriting that, m 
many eases, has changed little sine© the pre-lndu--<> th§©te|l( al n hoeli, 

I Ui f hr i i tioi r mi nj Hifri § mil Mir Ii.fr, ,,rj .In jMllr [lilp §1 OfiOOA |M- l4Ut 

ti\ it) and business competitiveness m Uu- absence of the diffusion oi thg Ofgi 

nliitional form represented by the network cnin pi ise The dot com bust wm 
provoked by the f antasies ol business consultants and t ut urologists who forgot 
thai the key role of the Internet is to power the real economy, rather than to 
• l< ipe into the domain of a new, virtual economy. And electronic democracy 
mi. t jui with I lie redefinition of citizen participation and political participa- 
tion 

In broader terms of social evolution, the notion of the information society 
reproduces the myth of the historical continuum from nomadic to agricultural 
10i ieties, then to industrial society, to culminate in the apogee, obviously in 
oiu tunc, of the information society. Human history is then assimilated to the 
Idtlg march of progress under the guidance of reason (with occasional prayers 
tO < Jod just in case), as exemplified by the wonders of computers, clean toilets, 
.nut smart weapons. No conflict, no contradiction, just technologically pre- 
determined change, and resistance to change. And since resistance to reason is 
n rational, it must be obliterated to clear the shining path toward our promised 
in 

If, instead, we identify our society as a network society, in the precise sense 
I [©fined and elaborated in this chapter, we must place at the center of the analy- 
lil the networking capacity of institutions, organizations, and social actors, 
both locally and globally. Connectivity and access to networks become essen- 
tial. The right combination of information and communication technology, 
development of human capacity to take advantage of the full potential of these 
trrhnologies, and organizational restructuring based on networking becomes 
(fir key to ensuring productivity, competitiveness, innovation, creativity, and, 
ultimately, power and power sharing. If we conceive of the global network 

m>ri(>f v ac; eom^thinrr other fh^ri telprnmmiinirqrirtn nptwnrlrc if wp re-roW the* 

interactive, multinodal logic of the Internet, then it is possible to design 
communication systems for inclusion and collaboration. If all cultures have 
their relevance as nodes, of a networked system of cultural dialogue, there is 
no opposition between hypermodernity and tradition, but complementarity 
and reciprocal learning. 

In sum, the notion of the information or knowledge society is simply a tech- 
nological extrapolation of the industrial society, usually assimilated to the 



yl&il ill mod* mi/iUiuh lh< . • .!», pi ih< n< » - ..tl *.», |. h hilt. 

i§j§ in orpnliational traniftiFfwitiM, Mi to ihi i m Ff m i §fi 
JipiiuWiit h ial structure* with Its processes if domination mul 
HillitlllliMti li uhu In u. In ill tnu tin tenm ol the tmulmn* n{n| 
p| pyi world the dominance of tht pfdgfami of a global netwoii «»i 
I^otil uoi ial uonfrol or, alternatively! the emergence of a network of 
| i yjfun l a unified by .1 « ommon helirl in the ir,r v.ilnr ui sharing 



Ml I I Ml N< I S 

I .=! = »::, hail.ua I j«)«JO| fiiiir (Itul 8(Wt(ll Ihr.uv ( i li .1 h \g$\ Polity P»M. 

M^MUm t«,iiM ami N«,n!r!,it : I h\\ id (rds) ( .»00 I I Nt'fWOI k\ Otld NcfWitrS, TltC t iitiiir >>f 

and Mtlaatu v Santa Monu a, ( 'A \< AN I > ( orpoiation. 

H. i I hi. h ( 'Oil \) 'j -r> ui M iliii it >»!(•. tic ri >l >ri li.iii/.i iiiltltill.il c I.. . , . iCllact global <tr 

in Mtititirl < .« m. II . .Hid Nareis Serra (eds). (htcrm y paz en el sifflo XXI, pp 
h n. . Innn I usijurts 

I mi wiili l i isi hetti, Mark (IW) Waving the Web. San Praneiseo 

HiM.N f * - 1 * (=MMM) / n t iitthiii eottquistada. Madrid: Alian/a. 

n ! ; • ' II' Manuel < IW) Local and (ilohal. London: Karlhsean. 
" litjoi i mufo Ihr WW* of Life. New York: Random House. 
• l(MU) Hidden ( onnections: Integrating the Biological, Cognitive, and S<» ial 
• •■ •• in/.ffM *»/ / /A /'//^* Science of Snstainahility'. New York: Random House 

Mm tin (.'( M )() i Sustaining the New Economy: Work, Family and Community m 
•r ItifniHhiinm Age, Cambridge, MA: Harvard University Press. 
m\i\ ( aMrlls, Manuel ( l l )84) "After the Crisis?," World Policy Journal (Fall). 
I \m\( i i P)KO) The Economic Crisis and American Society. Princeton, NJ: 

; Ion ' Iniversity Press. 

I KMNhO End oj Millennium, 2nd edn. Oxford: Blackwell. 

h) Materials for an Exploratory Theory of the Network Society," British 

. tocitdogy 5 1 : 1 (January-March), 5-24. 
i lOOOi i t he Rise of the Network Society, 2nd edn. Oxford: Blackwell. 
tlOtU ) the Internet Galaxy. Oxford: Oxford University Press. 
|J(MW) t he Lower of Identity, 2nd edn. Oxford: Blackwell. 
gad Kisclyova, Emma (2003) The Collapse of the Soviet Union: The View from 
!■::. ■: tnotion Society. Los Angeles: Figueroa Press/USC Bookstore, 
t i tins, hnni i tm n \v ( 1 W2) La Glaive et le fleau: genealogie dufanatisme et de la socien ! 
i ivih Paris: [trrnard Grasset. 

i <■ < v, 2nd edn. Thousand Oaks, CA: Pine Forge. 
I iavlit Paul ( P>75) Technical Choice, Innovation and Economic Growth: Essays on 
> >u! and British Experience in the Nineteenth Century. London: Cambridge 
1 <n ersity Press. 

1 hif, ( laude (1992) America Calling: A Social History of the Telephone to J 940. 
Hf tkHcy, ( 'A: University of California Press. 

iiiau < hristopher (1982) The Economics of Industrial Innovation. London: Frances 
Pun. t 



§M§fli * m t i > 1 5 1 1 : I j MH4 ) Itu (muitiithm nf Sth M\ IHMin* of a limns of 

tumtim I imirtis Mlt| Pfij 

C *tHiUI s Stepltr-n t (ItSO) the hnuL: j /.W*i,- t/,.,. /,\ // t . i/..#pt f i#i MiIhm/ //» : w.., v New 
York; W W Nnitutr 

Graham, Stephen and Marvin, Simon (20(H)) SpHnhtm. H&mtk I mgmiftttng I Mil 

f InJf,n(Mti fin* in Qlohtil /.'..// 4ff i PRto l^-",n. ,1k, 
I "',!(,.,,,. Ml Afin, M-.llir ( '(MM)/ /', ////•/, •/ I'.u. . A.nmn.H olin. 

Qunaratna, Rohan (2002) J)ufcfe Al-Qatda; Global Network of Terror, New York: 

Columbia University Pirns. 
Unbrrmas. hn^rn ( iooh) />/V PoxtnaHonali Komtdlation i i .mi im i Suhrkamp. 
Hai vrv, i >.i\ hi { j ///,■ ( 'otii/ifion of Postmodernlty. ( >\!«m(! Blaekwell, 
Hild, David and McGrew, Anthony (1999) GMai Transformations. Stanford, CA; 

Stanford University Press, 
Klmanen, Pekka (200 1 ) The flacker Ethic and the Spirit of the Information Age. New 

Yoik: Random House. 

Button, Will and Giddens, Anthony (eds) (2000) On the Edg§: Living in Global 

( apirafism. London: Jonathan Cape, 
fehflion, Sieve (2001) Emergence; The Connected Lives of Ants, Brains, Cities, and 

Software. New York: Scribner. 
lurii, Jeff (2004) "Transnational Activism and the Cultural Logic of Networking," unpub- 

lishetl IMil ) thesis in anthropology, University of California, Berkeley, California. 
Kuhn, Thomas (1962) The Structure of Scientific Revolutions. Chicago, IL: University of 

( WcagO Press. 

I § iianea, Oystein (ed.) (forthcoming) Connectivity in Antiquity. 
I llh, Scott and Urry, John (1994) Economies of Signs and Space. London: Sage. 
I fttOUT, Bruno (1993) We Have Never Been Modern. Cambridge, MA: Harvard University 
Press. 

1 gvy, Steve (2001) Hackers: Heroes of the Computer Revolution, 2nd edn. New York: 
Penguin. 

I UCas, Henry (1999) Information Technology and the Productivity Paradox. New York: 

( )xfyrd University Press. 
Mazlish, Bruce (1993) The Fourth Discontinuity: The Co-evolution of Men and Machines. 

New Haven, CT: Yale University Press. 
Mitchell, William J. (2003) ME ++; The Cyborg Self and the Networked City. Cambridge, 

MA: MIT Press. 

Mokyr, Joel (1990) The Lever of Riches: Technological Creativity and Economic 

Progress. Oxford: Oxford University Press. 
Mongc, Peter R. and Contractor, Noshir S. (2003) Theories of Communication Networks. 

% )xford: Oxford University Press. 
Mulgan, Geoff J. (1991) Communication and Control: Networks and the New Economies 

of communication. New York: Guilford Press. 

im /onm\ «r<ui.,j i *-< i:< r*u: » t i >t 

John Donahue (eds), Governance in a Globalizing World, pp. 155-77. Washington, 

DC: Brookings Institution Press. 
Nye, Joseph and Donahue, John (eds) (2000) Governance in a Globalizing World. 

Washington, DC: Brookings Institution Press. 
I Vl ^>% Carlota (1983) "Structural Change and the Assimilation of New Technologies in the 

Economic and Social Systems," Futures 15: 357-75. 
Solovv, Robert M. (1957) "Technical Change and the Aggregate Production Function," 

Revue of Economics and Statistics 39 (August): 214-31. 



iimiUtiiUm md its t)i§i tJUfflff. N#W Y^fk; W W : NtfNM 
ig ptuffii Th# Urban Ctetigraphy nf InlSffiSltoflil 1 tiSlK j ;i 
•.a | h §$mf^\ Uftivt ! ItQ ,il wfi i 1 lap u 1 

hwa m the Otobtil Sptwm; A Study of CNN and its tmpat i an 
Mi Luton: Luton University Press. 

ll Nitwofk Hitete\y and the Global Public Sphere; 4 Jmrmi <■/ 



